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ABSTRACT

In this study, PU foam were synthesized from non modified technical lignin cbtained from com wastes.
The effect of lignin content on compression and thermal properties of PU were studied.

Keywords: lignin, corn wastes, polyurethan.

INTRODUCTION

Lignins are renewable, amorphous biopolymers consisting of

phenylpropane units linked together through various types of ether

and carbon-carbon bonds. They are important constituents of plants
and are seconds in natural abundance only to cellulese (1).

Utillisation of lignins from agroindustrial wastes has not
beean fully investigated. Therefore, efficient recovery and
utillisation of such lignins are very important in order to found
interesting uses to these materials. One application area which has
attracted a considerable research interest is the use of lignins as
component of thermosets like polyurethanes (PU) (2).

PU are addition polymers formed by the reaction between di or
polyisocyanates and polyols, and can .be produced both as linear
thermoplastics and as crosslinked thermosets. So, the mechanical
properties of PUs can be varied within wide ranges by selection of
suitable starting materials and by variing the isocyanate/hidroxyl
group ratio.

It is known that lignin having both aliphatic and aromatic
hydroxyl groups can be utilized as polyol in PU synthesis. For
instance, hydroxypropylated (3) and carboxylated (4) as well as non
modified lignin (2) have been used for this purpose.

In this study, PU foam were synthesized from non modified

technical lignin obtained from corn wastes. The effect of lignin
content on compresion and thermal properties of PU were studied.

EXPERIMENTAL
Lignin purification.
The milled corn waste was trated with a 2% NaOH solution

during 4 hours at 80 ©C. The technical lignin was precipitated by
slow addition of 64 sulfuric acid +to pH 3. The precipitate was
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filtered, washed with water and oven dried. This material was
thereafter extracted with methylene chloride to remove extractives
and low molecular weight lignin fraction (2). Then the dried solid
was extracted with methanol. The methanol-soluble fraction (ML),
amounting 35% by weigth of technical lignin, was used in the
preparation of PU foam.

Preparation of PU foams.

ML was dissolved in polyethyleneglycol (PEG 400). Water,
silane surfactant and catalyst (dibutyltin dilaurate)} were added
with stirring. Then diphenylmethanediisocyanate (MDI) were added
with vigorous stirring. When foaming started, the stirrer was
removed and the mixture was allowed to stand for a few minutes. The
foams were cured at 130 2C for 1 hour. PU with several densities
were obtained using a NCO/OH ratio of 1.2.

Mechanical analysis

PU foams were cut into specimens shaped as rectangular
parallelepipeds. Their compressive strength were measured according
to ASTM D 1621 using a TENSILON RTM-100 instrument from Orientec.
The effect of ML content on compressive strenght and compressive
elasticity was determinated, These parameters increased with
increasing ML content.

DSC and TG analysis

The thermal analysis were carry out in a SHIMADZU series 40
instrument. The effect of lignin content on Tg and decompoesition
temperature was studied. It was found that Tg shifts to higher
temperatures as ML content increases.
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